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RESEARCH ACTIVITIES DURING THE REPORTING PERIOD 

This  is t h e  semi-annual s t a t u s  r e p o r t  under g ran t  No. NsG-525 

covering t h e  per iod  from 1 A p r i l  1965 t o  30 September 1965. 

An a r t ic le  e n t i t l e d  "Photoelectron Energy D i s t r i b u t i o n  i n  t h e  

F Region11 by w. R. Hoegy, J, P. Fournier ,  and E .  G. Fontheim, w i l l  

be publ ished i n  the November 1 i s s u e  of the Journal  of Geophysical 

Research. This work w a s  based on the c a l c u l a t i o n s  descr ibed  i n  the 

preceeding Semi-Annual Report. This photoelectron d i s t r i b u t i o n  has 

been used t o  compute the "Contribution of Photoelectron Impact Exci- 

t a t i o n  t o  t h e  To ta l  I n t e n s i t y  of t h e  63002 Dayglow", which is  being 

publ ished as an a r t i c l e  by  J. P. Fournier and A .  F .  Nagy i n  t h e  Novem- 

ber 1965 i s s u e  of t h e  Journa l  of t h e  Atmospheric Sciences.  An a d d i t i o n a l  

paper  e n t i t l e d  "Calculated Z e n i t h  I n t e n s i t y  of t h e  Second P o s i t i v e  

Band of: Molecular Nitrogen" by A .  F. Nagy and J. P. Fournier  has been 

completed and i s  scheduled t o  appear i n  t h e  D e c e m b e r  1 i s s u e  of t h e  

Journa l  of Geophysical Research. For the l a t t e r  paper t h e  photoe lec t ron  

energy d i s t r i b u t i o n ,  repor ted  e a r l i e r ,  had t o  be extended t o  h igher  

ene rg ie s  

The a r t i c l e  "Ionospheric Elec t ron  Density and Body P o t e n t i a l  

Measurements by a Cy l ind r i ca l  Langmuir Probe" by A .  F ,  Nagy and 

A ,  Z .  Faruqi  appeared i n  t h e  October 1, 1965 i s s u e  of the Journa l  of 

Geophysical Research. The work repor ted  i n  t h i s  a r t i c l e  w a s  supported 

i n  par t  by t h i s  g r a n t ,  

A s  i s  w e l l  known, t h e  measured values  of the equi l ibr ium poten- 

t i a l  of space c r a f t  and probes i n  the ionosphere d i sag ree  cons iderably  

wi th  t h e  t h e o r e t i c a l l y  pred ic ted  va lues .  Since t h e  c a l c u l a t i o n s  have 

g e n e r a l l y  been based on the assumption of t h e  Maxwellian e l e c t r o n  d i s -  

t r i b u t i o n ,  a number of authors  have recognized t h a t  the high energy 

photoe lec t ron  t a i l  may poss ib ly  account f o r  a t  least  p a r t  of t h i s  d i s -  

crepancy (cog. Bet t inger  , Nagy and Faruqi ) .  Calcula t ions  have been 

c a r r i e d  ou t  f o r  t h e  equi l ibr ium p o t e n t i a l  of a s p h e r i c a l  probe using t h e  
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photoe lec t ron  energy d i s t r i b u t i o n  der ived  h e r e  and t h e  e l e c t r o n  

temperature and d e n s i t y  da t a  of Brace e t  a1 . A s  i nd ica t ed  i n  Fig.  1, 

the s h i f t  i n  t h e  c a l c u l a t e d  e q u i l i b r i u m  p o t e n t i a l  caused by the 

photoe lec t rons  is  a t  most about 0.05 v o l t ,  which is considerably less 

than the discrepancy measured i n  most ins tances .  It is  the re fo re  

concluded t h a t  the neg lec t  of the photoelectrons i n  the ambient elec- 

t r o n  d i s t r i b u t i o n  cannot explain the d i f f e r e n c e  between t h e  t h e o r e t i -  

c a l l y  p red ic t ed  and experimentally measured va lues  of space c r a f t  

equi l ibr ium p o t e n t i a l s .  

3 

The work on t h e  theory of  t h e  plasma wave probe and on the v o l t -  

ampere characteristics f o r  a c y l i n d r i c a l  probe i n  the presence of a 

magnetic f i e l d  is  cont inuing and w i l l  be repor ted  i n  t h e  near fu tu re .  
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FIG. 1 : EQUILIBRIW POTENTIAL CALCULATIONS FOR - 
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